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[»#* 1 ] 

[§f3jt£g3] 
[W^JS 4 1 

«lie*^il«^-*it#: (a) (1) ; 

[ft 1 ] 

X 3 -n, M R 1 M X 3 -n 2 * ■ ■ (1) 

(R 2 ) n, (R 2 ) n2 

ni, n 2 IJ0, 1XI12T\ ^Oni, n 2 W< U loliU(J2^t) 

- * *«F«ti-*, KM 1 - 3 v*r#t*o3nB«©^n h >fi 

# (a) ^*«tcH#-#-s*X03Bfc#, *oSb$ (I) ; 
[mi] 

p 

Zm i {6-(n 1 i+n 2 0}=3. 0 •••(!) 
i= 1 



ittl-Pt-Wlt^U ni', n 2 1 ti. ******* (a) i CfcW, _t" 
sB^: (1) fc£lt* m , n 2 £|£ L, 0, 1 Xt4 2 7?, n i 1 „ n •» 5 <7>4>& < t 

i> l o(4 ix{±2-c&*k mi (±^;i/^^^i~) 
[W3&E6] 

A# (/?c) fc**tpa^iflftW-c**£i:^«fci-*, ynf^ttE 
[fi^SI 7 ] 

■t3«6e«©:7nh5'«ttRfc*vvc, ( ft n ) tt, (2 
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[ft 2] 

X 3 - ni M Ri M X 3 -n 2 ... (2) 

(R 2 ) n, (R 2 ) n2 



15: 1 - 5 0 v&tmm^mfr^im, R 2 (4^;k tf^xti^-^o 
^T^^O^, ni, n 2 f±0, lX(i2^t) T^$tL, ( p c ) i±, 

■^5^i ( 3 ) ; 
[ft 3] 

X 3 - m M R 3 • • ■ (3) 



(R 4 )r 



mliO, 1 Xl± 2 

% urn t , « $i $ tt 7t m^-t? iz % t ft & v z m^mr v/x t± m& $ -t 
mm&mmfr u> ^titt^ittft^ (b) tm^it-sw (o toi 
&^*t&z t\z£ t)y&mmmk&m&fo («) <d^x-^u h>u^mm^ (/?) 05? 

IW^9] " 

) fi> #C5£ (4) ; 
[fb4] 

(RVn, M R 1 M (R^3-n 2 

I I • ' ■ (4) 

(R 2 ) n, (R 2 )^ 



(5*;+, Mit&mm?-, r 1 tenuis: 1 ~ 5 0 <D^mm^m^mm, r 2 »±>^;k 

r* (JC j ? 0CH3 ? QC2 Hg > QCe Hg ^ Q 
HXtiOCOCH 3 m, n 2 liO, lXf±2"C, 3&*o n i , n 2 <D&& < Hlo 

im&m 1 ol 
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[12] 

p 

Im i {6-(n 1 i+n 2 i)}=3. 0 •••(!) 
i= 1 



i lil-PiWSt^^U ni 1 , n 2 ' fi, ^tt&ftft^&ftteftg^ (A) i K 
£v>T. _t§S:£ (4) iz&lfZ ni, n 2 £JEU 0, 1Z(4 2T\ ^oni 1 % n ■> 1 
<D'pt£ < t i> 1 o{± l X(i 2 -C* ») , mi tt^EiH^frgr*-) 

[»3&gl 1] 

^nmm^m (a) ^^^tftyv^s^Lto. 5-1. s^i^^^-i-^ «t 
im^m 1 2 ] 

[W*3J l 3 ] 

£-ag«ttft#% (A) fiiil^^tM^ll (A) (g) i;MLt, 0 

. 5-1 0 m I / g<om:<DfemtU&T&j: : &*mz&tsZt*!&fflct1-2>, ynhvfg 

im^m 1 4 ] 
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[#«&] mm* 

If 

[&##&] 

[0 0 0 1] 
[0 0 0 2] 

Hm^Si: LT^B^ttTv^o (^T\ TPEFCJ fcffc-f- 

[0 0 0 3] 

- K«Kfc***«ft**rU mynh>o$ftlt % *^OSE*ii:ffi£WK:fe£Sfc 

Z<DXn\z^ ?u h>fc»ttitOttl6#PEFC«ttli*ft5£-tf»t*M5far5f*-e** 
[0 0 0 4] 

T ;i/ * V > 7 )V * u tf - ;i/ a - 7- frm$L<oim<o—m \z * ;v * 

a f i o n (Sftm) Bt (DuPonttt, *Wm% 4, 330, 6 5 4f) , Do 
wm (DowCh em i c a 1 ^if 4 - 3 6 6 1 3 7 , Ac i p 1 e x ( 

&msm m (Mfc&nm m , we- 34266 5 , f 1 e m i 0 n ( 
smmm m mm* m ) mmhtix^^o 

[0 0 0 5] 
[0 0 0 6] 

*K>mMftTt>tix\m 0 mmmmwmtf-tfrtemjjznzfctbizii^ mx.ni 5 o-cm 

8 ortT-T^^Tt:^, f^ffiFMJK^8 0 VtXlzMMZtiX^Zv&MViX&Zo 
[0 0 0 7] 
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L*^> ^ n 1* ^fc»13:*lf± 8 0r8**T©IHfcttL;&»:fir3fcv>fci& % PEFC<9?£ 
F COt^I/-^*K £ o «fc ? $ *14 t , P E F C ^ifctt&tt tU 

»l3t#zS££8 0"Ci:i-^fc> LT* 
[0 0 0 81 

&zmmz&mx~&z>tnt>, mm^mit, gsft^i^t- i^;tn^4 0 

[0 0 0 9] 

^*t$h& s &^$;h/r*3»K ^x.lf, ^•J^^X'f^r/-;!, 9 - 1 1 0 9 8 2 

, l 0-2 1 9 4 3-£&«U 1 0-4 5 9 1 

3-^<&#) > h > (#gg¥9 - 8 7 5 1 

[0 0 10] 

i^i^^fMil^flUt 7 yff ISIw i 9 i >f ^^^^ 
[0 0 11] 

[0 0 12] 

«^-#=£-#-cv>^ (Solid State Ionics 74 (1994) , il 
0 5K) o L*L&#&, £jh.fcO&«*M4ti:> WiaT^^seWtcyn h^^tti^ 

[0 0 13] 

(#gj§sp 8 _ 2 4 9 9 2 3^m) rl^i" 
(»fl 0 - 6 9 8 1 7-^4^R) f^*e>ntv^^ i*L<bo^rffit± % v>-f 
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[0 0 141 

#i§¥l 0- 9 2 4 4 4*4&*fctt, jg««|?L*#-U *0*B?Lrt&Wa*&«BMM&-? 

■C*»>ft»fl&K&»* L < ft < , Ht=«BMk»fe^fciK^3t«H*fc3ft«H-5c*^fe 
**$*trv>ftv»fci6af*tti^^ftio-e^ )<6o ifc^ife«t^v^T N ^jr^X*** 

<0|^#lC ft & <D t #X. t> 0 
[0 0 15] 

*7t, #PB 2002-35897 9^k$fcJC(±, ^7x-l^>^ y 7 ^V75 K3R# 
y-r-^feft'J, ^^^-ftM?L^r^MS.^TOWi-^^?LJlit^O^?L^tc^ 

& mtw^Mm. 7 m&it $> %> /<- -7 ;v * umm& <b ft £ utttmi&m 

[0 0 16] 

, mi<o#v*-tmmzt:itmm<r>m2ozfu y w-*mimizftmint 

[0017] 
10 0 18] 

sic, m&ofu hXxmmmi*. m%k&&%$-x%^?ztt>, nrnt^m^trmm-t 
BMmmizmfr&tt^ kzwtiammibftwwmmz* m^Kmti^z mm- 

[0 0 19] 
[»WOl^] 

[#&^rt s fl?&L J: 9 fc-*~*RH] 
[0 0 2 0] 

[0 0 2 1] 
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[0 0 2 2] 

& * 

[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 
[0 0 2 6] 

5£ (i) ; 

[0 0 2 7] 
[ft 5] 

X 3 -n, M R 1 M X 3 -n 2 • • • (1) 

(R 2 ) ni (R^n, 



n i , n 2 (± 0 . 1 Xl± 2 -e& 19 „ m, n 2 <£>4>& < & 1 o*± 1 Xt* 2 £^1") 
[0 0 2 8] 

(«) o3s*tcM#-ts36x^ft3&« x #c*>ft3£ (i) ; 

[8St3] 



Zm i {6-(n 1 i+n 2 i)}=3. 0 • • -(I) 
i= 1 



1 »l-P*T*03»ft*^U ni 1 , n 2 1 ti, ^»&$l%£># (a) i Ki5V»T. ± 
sB5t (1) tc&tt&m , n 2 0^ Uli2t\ n 1 ' , n2 1 £>4>& < t 

& 1 o« 1 xii 2 -e& r) , m t /h^*^-*-) 
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[0 0 2 9] 
[0 0 3 0] 

$<b»c#»£«\ *&w<?>±%i7v hyum&mte, u B ) 

(2) ; 

[0 0 3 1] 
[ft 6] 

X 3 - ni M R 1 M X 3-n 2 ... (2) 

(R 2 ) m (R^n, 



(41 U ±iE:*«K Mf±&«Jg^K Xi±^tCi4tl,-0-^t^tiOH^ R 1 it 
$tmW 1 ~ 5 0 <n$kMl&=f-^fr=¥-m&, R 2 I±**-/k /nt>XU7xi;v 

^*3*L***#lM>»K BfeS^fcjfM* (/?c) M\ (3) ; 
[0 0 3 2] 

[ft 7] 

X 3 -m M R 3 

j • ■ ■ (3) 

(R 4 )m 



mli0> lXf±2^to ) 
t?^ £ fl Z> ffi&fo X $> & £ fc £ ftft t -r & 0 
[0 0 3 3] 

fliaw* («) mist, ^v^sik«-«iiR««^4itt#: («) mmmwm<Grn 
mmt^m (b> co ^m^^slt, tta&i3*L£fig-ttt:£- 

[0 0 3 4] 

±.ttt&w<D7v h>{xmnm<7>$km*mz£\,*xm^z&®&®&&mffi&ft&® ( 

A) *K *S»c^4< <>-oj^Jt<o*«tt5/i;n/**^ri--6 &tt, »y'J;H^, 
[0 0 3 5] 

SfiStcii, ^oynF^ittiojjj^ii, tUttl^^ (A) 
^ (4) ; 
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[0 0 3 6] 
[ft 8] 



(R 5 ) 



3-nj" 



M 



-M 



(R 5 ) 



3-n« 



(4) 



(R 2 ) 



n 2 



(:**K Mti^TC^. R 1 tt^URft 1-50 ^St^^T^t!^ R 2 {4^ 
^^;K /nt';Hli 7 x^;H, R 5 fSC 1, 0CH 3 , 0C 2 H 5 , 0C 6 H 5 , 0 
HXttOCOCHs nu n 2 «4 0, lXfi2T^«), n i „ n 2 <7>^& < hi 
1 oi± 1 XH 2 *7F-f) 

[0 0 3 7] 

mmviitmm.it^m (a) im/^^ti:ii4t^ixo^ #l<dw& ci 

[ft 4] 

p 

Im i {6-(n 1 i+n 2 0}=3. 0 • • -(I) 
i= 1 



i ttl-Pi-COjgft^L, m 1 , n 2 1 tt, 3Ttt&«%£-%«&fbgito ( A) J t - 
£v>T. ± S B^: (4) U*m*ni „ n 2 0. Illi2t\ n i 1 % n ■> 1 

[0 0 3 8] 

(A) *O^Mttv';;^(c^LT0. 5-1. 5 ^*<0*3&q)qfiEi-* «fc 9 KM** 

ft#W (A) +0*«tt">';^*S:Jn7K^flf-r*^*^»), /I/^f;KMia 
[0 0 3 9] 

m (A) «r, «M3S^$tl$ft^% (A) OSM (g) (C^LT. 0. 5-1 0m 

i / g ofio « * ig £h tw^-tr -r <h * mm. t i- & o 

[0 0 4 0] 

*&m<ofvh>{mmit, mm&, »a«u -^s^gu i#am; 7 ^ m^tt^c 

[0 0 4 1] 
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[0 0 4 2] 
[0 0 4 4] 

Slil * ^ *£ Si 7 ;v * D * - ;Kx ~ ^jhh«j»o-«kx** >m 

? A??5f*« (Na i i /° n * CDuPonttt. *Btt*» 

J kJw' a , * D ° wM (DowCh emi c a ltt, #^4-3 6 6 1 3 

Il-SL^ A S 1 P 1 6 x <****> * ttMtofcr* (*) ft, #W¥6-3 4 2 6 

[0 0 4 5] 
[0 0 4 6] 

«»fttfec^r ****** ^fc^****^ ****»fbii*<«i 

[0 0 4 7] 

<-2 TP vT § o o 

[0 0 4 8] 
[0 0 4 9] 

(«) *«ftwmttft«tt ( B ) twtttit 
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(/?) ^***ji*^+*Xgfc*^-tr^t?*ao 
[0 0 5 0] 

) "C <£> o 
[0 0 5 1] 

ttt:i4t^-0-^^l±0H^^ S«»«ttt=M4-#-*-0-tt-6-*fcttOH* 

[0 0 5 2] 
[<t 9] 

*3-n, M R' M X 3 -n 2 ■ ■ • (1) 

(R 2 )", (R 2 ) n2 



ttsu M\±&mm=P, r 1 fi^35fifci~5 o«g^wti, r 2 

ynk>X( i7l -;^ Xli-O-tt^SfcliOH*, m, n 2 a 0 
„ 1 Xii 2 T?* I) % tf>o n i , n 2 <*>4?ft < i: 1 o(± l xi± 2 «r^1" 0 ) 
[0 0 5 3] 

±15:3; (1) Xfi, ^#^P#i-^^^^>v^i^^pTfgftv9y-;^^^L. 
£*U± n i ^ n 2 2*0 „ OV»f#i*-e* f) , n i , n 2 *>4>ft < fc 1 o{± 

JSi*^^^ y^n^^A, T;i^5-^A, >; ***3^>tt*<Z>&«5G 

[0 0 5 4] 

±fB^: (i) *ori (j N ^iHf^tt^^it^ot, »t > tLZM<D& 
*tt^K»tt*Wfii"**IB**-J-*. R 1 KftX*?**i&»»*Ka % ^SrJcftft 
-frfcfcftj), &X##5 0<t ^#<ft*fc*«3ftqp*«-fc4r^iMfcttt = gL<&* 

fc R fi&XS: 1-50 ©^tl^t^ilTi S £ t tf&m 
[0 0 5 5] 

ft**«©»*K:»±, »KJ:S3fcS;*£»tfc< < N jBgftft-frfc-cfc ^ «x.tf. T** 

<b ft £ ffifiMKS^il t?* *) , ^ ; 
[0 0 5 6] 
[ft 1 0 ] 

(CH 2 ) m • ■ • (5) 



(ffiU mlil-2 0Ofift*^t) 
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[0 0 5 7] 
[0 0 5 8] 
[0 0 5 9] 

t&oT. ±12^ (5) tM^fl/VO^S (m) t Ltli, l~2 0Mt^ 
[0 0 6 0] 
[0 0 6 1 ] 

m%km%£^MMfa (a) 0. Ol-lO^m^L^IlL/:!!! 

[0 0 6 2] 

Sfc, **4g?L$li, («) ^#^4-, 2 0-9 5§f%, ffj 

L<li5 0-8 0$I%-e*4£l:#aiL<, ^^^fgffl J: I) ^ t , 

[0 0 6 3] 

( I ) > 

[&5] 

p 

Im i {6-(n 1 i+n 2 i)}=3. 0 • • •(!) 
i= 1 

j f±l~P*-CO«a:£^U m', n 2 1 (i, ftftfettftfrfr (a) il^^t, Jt 
IB5$ ( 1 ) fciitt* ni, n 2 Ox 13Ui 2 "C, n 1 1 „ n 2 ' <£>^& < t 
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[0 0 6 4] 

jM^iftKti, ±ie^: (1) t^$^utii«M» (a) *pnmm.'k-fz>m& 

> &«3So#li&£M^ii# (a) SriN'iWi, 2,' • i, • ptu s ( 

1) e>3ii&mm%.&mmfc («) nc^t^R 2 m «, n2 5 

O^T«^S««^#jiflt (a) 0««^H^-r4*XO»ti, (3-ni 1 ) + (3-n 2 
1 ) , (3-m 2 ) + (3-ns 2 ) , ••, ( 3 - n i 1 ) + ( 3 - n 2 ' ) , ••• 
• , (3-ni p ) + (3-n 2 p ) , B|J*> 6 - ( n i 1 + n 2 1 ) , 6- ( n i 2 + n 
2 2 ), 6- (ni '+n 2 ') , • • • . 6-(m p +n 2 p ) -e^£*L&£ 

ttttho *tz, ^mmommmm^m^ u> ot^^mi , m 2 , • • , m 

i, • • mp „ tztzLy mi +m 2 + • • +irn+ • • • m P = 1 . 0 birZ> ^fli 

me] 



Zmi{6 -(n ,i+ n 2 0} 
i= 1 



t?**?£*i, :ofi*, 3. ofcfcs*§£\ B|J*>#:offci$; (I) ; 

[1*7] 

p 

Imi{6 -(n ,i+ n 2 0}= 3. 0 • • -(I) 
i= 1 



[0 0 6 5] 
[0 0 6 6] 

^m&w&&-&mmk&m (a) tt-cii, p**^* < t & 1 o&±©aRptt$> >; 
(a) 7W»mmjs*u «*.wr, Tiaoa; (4) •c*e>*?$fL**«tt«rig# (a) a* 

[0 0 6 7] 

[ft l l ] 

(RVn, M R 1 M (R^a-nj 

I I ■ • ■ (4) 

(R 2 ) m (R 2 )^ 



tt&U 5$rK M. R 1 , R 2 * ni, n 2 fi, ±|frffc9 t ^ C & OTfc 9 . R 5 liCl 
, OCH 3 , OC2 H 5 , OCeHs, OHXIiOCOCHs^^fo ) 
[0 0 6 8] 

±fB5£ (4) -efE$*t**«*s««^3g«ttYk^ (a) -e&z&mmtmm*. t» 
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w 151/T3 7 O <— BE v a?) %> o 

[0 0 6 9] 

(4) ( i % ±iB^r««s««^«ji^ («) rpiz&zti&Ri tmm<7>i> 

[0 0 7 0] 

e s t) tfcJ:»)rfrJR$;fc.Tv>s 0 r^ei 
M*S^l^fn^^fc ^oTV^^Jxtdfl , 3-7**v*x^^l, 9-7*#v?.x 
^ 1, l 3-7- h vr** v-x^&^Kt; Kn^y^fbRl6*fT 3 ifctJ: *K R 1 

[0 0 7 1] 

AfrttKCfe&OMttffiCtt (A) tLTIi, If* (y'xh + y ^;^>V 

[0 0 7 2] 

U) * 0 «fcw^**^***ii*Rifc* (i) fr«jti-«jAcTR*-? 

[0 0 7 3] 

, 4' yt-;Hf7ix;v % W-A''f-7?l'>mtZtit><D\i KnvV;WkK«fc «9 ^ 
iK^t^lttfif (A) 
[0 0 7 4] 

«TE««tt«rC# (A) ^^Witolgftty i; ;v^t LTf±. ^ h h * 

[0 0 7 5] 
[0 0 7 6] 

-eo»«*»4. *^M*%ttttft*tt (A) ©BM (g) K*fLT, 0 
5-1 0ml /g, t<lil-5ml/g^l,CH^ i^M^KtS fc 
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v5ff?/ !? % i?55?*i : i^* wfc ^ ******* (a) mmmnMm* 

U) WUMiUI»jMU< <ft»K ^LT«5itLr^St;I?ff 

V^>o 

[0 0 7 7] 

(T^i^ff^i^v^h *********** 

;-X2555??** ******* «wic«*ww**ti o^ m ?? m ™ # Sl 

[0 0 7 8] 

**>*mm** *> * * am**** s raftm**?* * < « > J 5 1 

o 

[0 0 7 9] 

[0 0 8 0] 

ffiKlil 0-4 0TC*»«j£$*LS o 
!!*Sil*** Hftfl: ' , "* fc * K ' l»«»A-3 0 0t, 0*L<(ilOO-2OO 
[ 0 0 8 1 J 

J^WltU -e^^M^i 0 0-3 0 Ot, jf*L<ttl 0 0-2 0 CC©*^*? 

****** voni»^^^ 

I 0 0 8 2 J 

^^>**^v>^im^**^},m\X^i* 

[0 0 8 3] 
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[0 0 8 4] 

z((7c-NcXMc) 

0. 5 < < 1 . 5 

MsX2(3-n)x = 



tfSU JtiB^f. r Ofetofi : x (m o 1 ) , R 5 0^;i/^c : 2 (3 - n) X (m o 1 

) , JMoaifi : z ( i ) . jMcoits : a c , j&S^jg : N c (SIte) , JMo^ 
T» : M c > 7Ko^S : Ms =Sr^i-o ) 

10 0 8 5] 

\ f mMmfcmwL*<D*<Dm-ML%i*mL, mm. 00m t^tonii* 
i^ss, L<t±o~^4 0 r#s«iast^it -5 c: t lv^ 0 

[0 0 8 6] 
[0 0 8 7] 

tr 7n h >fS^14«it# (/?) JM*l$Kii3:## («) K~?u Y ytem&M&te 

(/?) ^SCftAL*o7ti^-e*§o 

«j^ttH*W/n h^rftjg, fcmWM (flxtf*) o*fc£I&<o j&o-C 
[0 0 8 8] 

[0 0 8 9] 
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[0 0 9 0] 

WW*** ********** (fis) fc«L***>*Tfflv4. CtUCi? »S 

(/?c) (jb) 

[0 0 9 1 ] 
[ft 1 2 ] 

Xa-n, M R1 M X 3 -n 2 ... ( 2) 

(R 2 ) (R2) n2 



v>-t*L*o* % ni, n 2 ii0, 1 Xf± 2 =Sr^i-„ ) 
3 M * *& ® *** (fin ) tt% ±fW ; ( 2 ) «*#i**«*^MII^ (/? 

[0 0 9 2] 
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